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(54) MANUFACTURE OF MULTI-LAYER WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a 
multi-layer wiring board with higher density, which can conduct 
simultaneously a laminating of the multi-layered structure of the multi- 
layer wiring board and an interlayer electrical connection of the wiring 
board. 

SOLUTION: In a method of manufacturing a multilayer wiring board, which 
is made an interlayer electrical connection with a conductive paste, a laser 
beam is irradiated on the surface side of an organic film formed of a 
material for multilayer board use, which consists of an insulative bonding 
agent layer provided on the surface of an insulating layer on a single-sided 
copper-clad laminate and a peelable organic film provided on the surface 
of the insulative bonding agent layer, and a non-through hole to reach a 
copper foil is opened in a place where the interlayer electrical connection 
is made. Then, the conductive paste is filled in the non-through hole and 
this conductive paste is put in a semi-cured state. The organic film is 
peeled off from the insulative bonding agent layer, the copper foil is 
aligned with the surface of a wiring board formed with an internal layer 
circuit in such a way that the copper foil is arranged outside of the 
internal layer circuit to superpose on the surface of the wiring board and 
the copper foil is pressed and heated to constitute integrally both of the copper foil and the wiring board. Then, a 
conductor pattern is formed on the copper foil provided on the outside by etching and in the case where the 
integrally constituted structure is further formed into a multi-layer structure, the above processes are repeated 
to manufacture the multi-layer wiring board. 
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(54) MANUFACTURE OF MULTI-LAYER WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a multi-layer wiring board with higher 
density, which can conduct simultaneously a laminating 
of the multi-layered structure of the multi-layer wiring 
board and an interlayer electrical connection of the 
wiring board. 

SOLUTION: In a method of manufacturing a multilayer 
wiring board, which is made an interlayer electrical 
connection with a conductive paste, a laser beam is 
irradiated on the surface side of an organic film formed 
of a material for multilayer board use, which consists of 
an insulative bonding agent layer provided on the surface 
of an insulating layer on a single-sided copper-clad 
laminate and a peelable organic film provided on the 
surface of the insulative bonding agent layer, and a non- 
through hole to reach a copper foil is opened in a place 
where the interlayer electrical connection is made. Then, 
the conductive paste is filled in the non-ihrough hole 
and this conductive paste is put in a semi-cured state. 
The organic film is peeled off from the insulative bonding agent layer, the copper foil is aligned 
with the surface of a wiring board formed with an internal layer circuit in such a way that the 
copper foil is arranged outside of the internal layer circuit to superpose on the surface of the 
wiring board and the copper foil is pressed and heated to constitute integrally both of the 
copper foil and the wiring board. Then, a conductor pattern is formed on the copper foil 
provided on the outside by etching and in the case where the integrally constituted structure is 
further formed into a multi-layer structure, the above processes are repeated to manufacture 
the multi-layer wiring board. 
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CLAIMS 



[Claim(s)] .u ^ f =. mul+ilaver interconnection board including the following 

Wrth laser the field aide of an <>'-8f"<=.«l'" ^ ^'T^ insSg adhesive layer, and provided a 
"X^-^-^Z rlr^^^rZl^ ^ocpp. ^d ,a.i„au, and performs 

Z « "of ~ i-tthrou^ hole wHh conductive paste, and n,aKin. this conductive 
paste into a semi hardened state. 

(c) A process of tearing off an or^nic tilm. application-of-pressure 
d A process which carries out '"^rfJ^I^^J'^ei^ a p^cess of (c) on the surface 
heating, and is ""'^^''j" °'^''f:„t ' ^^^^^ beocme outside, 

of a wiring board in which an copper foil by etching. 

(e) A process of forming a o'^'t^^^^^",J^,.oi^r,g a multilayer 

(f) A process of repeating a process from w to w anu 

interconnection beard when ™'«'^''™i^S^7^onnection board including the following 

^rsstizsrs^i^iia^^^^^^^^ 
iTr::;roTt°nutSuZr^^^^ ^ 

^italUc copper conductive patUm -'^^"^^1^^ ^i^s^ 1-ver and its insulating 
conductive pattern formation board. ^ ^ metallic copper 

itrr;a^rr:^p-^o^^^^^^^^^^^^ 

f ^ptirr ra = S^ve paste, and ma.ng this conductWe 

paste into a semi hardened State. 

lt\=rhir:?rif:ctX93P»e^^^ 

t 'h%"?Xr furetr InX^dtS 

which filled up tne surrauc r , > y become outside. 

« ttc^rrr p'S«n1 rirs^Xm S to (^) and manufacturing a muWIayer 

Werconnection beard when -"^'^JX^^'^^^^^^ board according to claim 1 or 

[Claim 3]A manufactunng njf""! ."f *^ connection hole was filled up with conductive 

l^l-^^^^'^'^tZrj^^^^ Sides as a wiring board in wh.h an inner 



layer circuit was formed. 

[Claim 4]A manufacturing method of a multilayer interconnection board including the following 
processes in a manufacturing method of a multilayer interconnection board which performs an 
interlayer connection with conductive paste. 

(a) A process of manufacturing an inner layer circuit board In which a conductive pattern used as 
the 1 St layer was formed. 

(b) A process of manufacturing an one side conductive pattern formation board in which a 
conductive pattern of the 2nd layer was formed to one field of an insulating layer. 

(c) A process of tearing off on the surface of an insulating adhesive layer and Its Insulating 
adhesive layer, and providing a possible organic film In an Insulating layer surface of an one side 
conductive pattern formation board. 

(d) A process of making a non-through hole which arrives at a rear face of an one side 
conductive pattern in a place which tears off, irradiates the field side of a possible organic film 
with laser, and performs an electrical link between layers. 

(e) A process of filling up a non-through hole with conductive paste, and making this conductive 
paste into a semi hardened state. 

(£) A process of manufacturing an one side conductive pattern formation board which formed a 
conductive pattern of the n-th layer, respectively by repeating a process of (e) from (b) also 
about a conductor layer exceeding the 2nd layer. 

(g) A process of tearing off an organic film from an one side conductive pattern formation board. 

(h) A process of manufacturing a multilayer interconnection board by carrying out alignment of 
the one side conductive pattern formation board filled up with conductive paste obtained from 
(b) at a process of (g), piling it up, carrying out appllcation-ol^pressure heating, and uniting with 
the conductive pattern surface of an Inner layer circuit board in which a conductive pattern used 
as the 1st layer was formed. j. i • >i 
[Claim 5]A manufacturing method of the multilayer interconnection board according to claim 4 
which an interlayer connection hole is filled up with conductive paste or insulating resin, and 
uses a double-sided board with which wiring was formed in both sides as an inner layer circuit 
board, carries out alignment of the one side conductive pattern formation board of the 2nd more 
than layer, piles It up, carries out applicatlon-oi^pressure heating, and is united with the surface. 

[Claim 6] A manufacturing method of a multilayer/interconnection board including the following 
processes in a inanufacturing method of a multilayer interconnection board wHIch consists of a n 
layer which performs an interlayer connection with conductive paste. 

(a) A process of tearing off on the surface of an insulating adhesive layer and its insulating 
adhesive layer, and providing a possible organic film In an insulating layer surface of one side 
copper clad laminate which provided copper foil used as a conductor layer of the n-th layer in 
one side of an insulating layer. 

(b) A process of manufacturing an one side conductive pattern formation board which formed a 
metallic copper conductive pattern of eye a ** (n-1) layer fi-om the 2nd layer. 

(c) A process of tearing off from the 2nd layer on the surface of an Insulating adhesive layer and 
its Insulating adhesive layer to an insulating layer surface of an one side conductive pattern 
formation board of eye a ** (n-1) layer, and providing a possible organic film. 

(d) A process of making copper foil of the n-th layer, and a non-through hole which arrives at a 
rear face of an one side conductive pattern formation board of eye a ** (n-1) layer from the 2nd 
layer in a place which tears off, irradiates the field side of a possible organic film with laser, and 
performs an electrical link between layers. 

(e) A process of filling up this non-through hole with conductive paste, and making this 
conductive paste into a semi hardened state. 

(f) A process of tearing off an organic film. 

(g) A process of manufacturing a multilayer substrate by carrying out alignment of an one side 
conductive pattern formation board and one side copper clad laminate of the n-th layer which 
were filled up with conductive paste obtained at copper foil for forming a conductor of the 1st 
layer, and a process from (a) to (f). piling them up, carrying out application-of-pressure heating. 



and unifying. 

(h) A process of forming an outer layer circuit of the 1st layer and tine n-tli layer, and 
manufacturing a multilayer interconnection board by etching copper foil of the outermost layer. 
[Claim 7]A manufacturing method of a multilayer interconnection board including the following 
processes in a manufacturing method of a multilayer interconnection board which performs an 
interlayer connection with conductive paste. 

(a) A process of producing a wiring board in which an inner layer circuit which filled up an 
interlayer connection hole with conductive paste or insulating resin, and formed wiring in both 
sides as a wiring board in which an Inner layer circuit was formed was formed. 

(b) A process of tearing off on the surface of an insulating adhesive layer and its insulating 
adhesive layer, and providing a possible organic film in an insulating layer surface of one side 
copper clad laminate which provided copper foil used as a conductor layer in one side of an 
insulating layer as a substrate for the outermost layers. 

(c) A process of producing an one side conductive pattern formation board In which a metallic 
copper conductive pattern was formed, as a substrate for conductor layers except a substrate 
for the outermost layers, and a wiring board in which an inner layer circuit was formed, tearing 
off on the surface of an insulating adhesive layer and its insulating adhesive layer to the 
insulating layer surface, and providing a possible organic film. 

(d) A process of making a non-through hole which arrives at copper foil of a substrate for the 
outermost layers, and a rear face of a metallic copper conductive pattern in a place which tears 
off, irradiates the field side of a possible organic film with laser, and performs an electrical link 
between layers. 

(e) A process of filling up this non-through hole with conductive paste, and making this 
conductive paste into a semi hardened state. 

(f) A process of tearing off an organic film. 

(g) A process of manufacturing a multilayer substrate by carrying out alignment of the substrate 
for the outermost layers, piling it up, carrying out application-of-pressure heating, and uniting 
with an one side conductive pattern formation board produced at a process of (b), (c), (d), (e), 
and (f), and its outside to both sides of a wiring board in which an inner layer circuit was formed. 

(h) A process of etching copper foil of the outermost layer, forming an outer layer cirduit, and 
manufacturing a multilayer interconnection board. 

[Claim 8]A manufacturing method of the multilayer interconnection board according to any one 
of claims 1 to 7 which is the almost same height as ah insulating adhesive layer side where a fill 
ration to a non-through hole of conductive paste tore off and a possible organic film is torn off. 
[Claim 9]By tearing off with the formed element / solvent component ratio of conductive paste, 
and choosing thickness of a possible organic film, A manufacturing method of the multilayer 
interconnection board according to any one of claims 1 to 8 it was made to become the almost 
same height as an insulating adhesive layer side where a fill ration to a non-through hole of 
conductive paste when conductive paste is made into a semi hardened state tore off and a 
possible organic film is torn off. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fidd''of the InventionlThis invention relates to the manufacturing method of the multilayer 
interconnection board which performs the electrical link between layers with conductive paste. 

[Description of the Prior Art]A through hole is made in the substrate which has an adhesive 
property as a manufacturing method of the multilayer interconnection board which performs an 
interlayer connection with conductive paste. The through hole .s filled up with conductive paste, 
and the method of carrying out the application-of-pressure heating unification of the c rcu^t 
conductor in piles, and carrying out flow-izing between layers and multilayering lamination to the 
both sides simultaneously is indicated by JP,6-21619,A. 

[Problem(s) to be Solved by the Invention]After the method of JP.6-21619.A makes the through 
hole for an interlayer connection in the substrate which has adhesive resin of a sem. hardened 
state and fills up the through hole with conductive paste, it piles up with a circuit conductor 
ap^Ltion-of-pressure heating is carried out. and it is unified. In this manufacturing method, 
there is a fear of the position of the through hole filled up with conductive paste for the 
interiayer connection shifting for the cure shrinkage of that a substrate is not restrained with a 
circuit conductor but resin of a sem hardened state flows by ar, applicat.on-of-pressure h^^^^^^ 



order to avoid this position gap, tne aromaxic pu.y<aiiiivic ..u^. ^.v,., .. ......... - 

due to an application-of-pressure heating process are used as a substrate. While aromatic 
polyamide textiles have the strong point of it being hard and being hard to change, they are 
eten^ivrand there is a problem that use of the conventional drill machine a punching machine, 
a router machine, etc., etc. is remarkable, and difficulty or its working speed is low. by 
indispensable puncturing and shaping process for alignment by the manufacturing P^oce W a 
multibyer board. An object of this invention is to provide the manufacturing method of the 
multilayer interconnection board in which processability is easy and the densification of wiring 
and sheet-metal-izing are possible. 

Cs for Solving the Problem]This invention relates to a manufacturing method of a multilayer 
interconnection board which performs an interlayer connection with conductive paste, and 
provides five kinds of manufacturing methods from the following 1 st to the 5th. The 1 st 
manufacturing method is a manufacturing method of a multilayer .nterconnection board incl^^^^^^ 
the following processes in a manufacturing method of a multilayer interconnection board which 

performs an interiayer connection with conductive paste. 

S A process of making a non-through hole which reaches copper foil in a place wh.ch 'rradiates 
with laser the field side of an organic film of a charge of multilayer board material which tore off 
on the surface of an insulating adhesive layer and its insulating adhesive layer, and provided a 
possible organic film in an insulating layer surface of one side copper clad laminate, and performs 



an electrical link between layers. , • u- j 4.- 

(b) A process of filling up a non-through hole with conductive paste, and making this conductive 

paste into a semi hardened state. 

(c) A process of tearing off an organic film. 

(d) A process which carries out alignment, is piled up, carries out application-of-pressure 
heating, and is unified so that copper foil of material obtained at a process of (c) on the surface 
of a wiring board in which an inner layer circuit was formed may become outside. 

(e) A process of forming a conductive pattern in outside copper foil by etching. 

(f) A process of repeating a process from (a) to (e) and manufacturing a multilayer 
interconnection board when multilayering furthermore. 

[0005]The 2nd manufacturing method Is a manufacturing method of a multilayer interconnection 
board including the following processes in a manufacturing method of a multilayer 
interconnection board which performs an interlayer connection with conductive paste. 

(a) A process of manufacturing an one side conductive pattern formation board in which a 
metallic copper conductive pattern was formed to one field of an insulating lay^r. 

(b) A process of tearing off on the surface of an insulating adhesive layer and its insulating 
adhesive layer, and providing a possible organic film in an insulating layer surface of an one side 
conductive pattern formation board. 

(c) A process of making a non-through hole which arrives at a rear face of a metallic copper 
conductive pattern in a place which tears off. irradiates the field side of a possible organic film 
with laser, and performs an electrical link between layers. _ 

(d) A process of filling up a non-through hole with conductive paste, and making this conductive 
paste into a semi hardened state. 

(e) A process of tearing off an organic film. 

(f) A process which carries out alignment, is piled up, carries out application-of-pressure heating, 
and is unified so that a conductive pattern of an one side conductive pattern formation board 
which filled up the surface of a wiring board in which an inner layer circuit was formed with 
conductive paste obtained at a process of (e) may become outside. 

(g) A process of repeating a process from (a) to (f) and manufacturing a multilayer 
interconnection board when multilayering furthermore. 

[0006]The 3rd manufacturing method is a manufacturing method of a multilayer interconnection 
board Including the following processes in a manufacturing method of a multilayer 
interconnection board which performs an interlayer connection with conductive paste. 

(a) A process of manufacturing an inner layer circuit board In which a conductive pattern used as 

the 1st layer was formed. . . j ■ u- u 

(b) A process of manufacturing an one side conductive pattern formation board in which a 
conductive pattern of the 2nd layer was formed to one field of an insulating layer. 

(c) A process of tearing off on the surface of an insulating adhesive layer and its insulating 
adhesive layer, and providing a possible organic film in an insulating layer surface of an one side 
conductive pattern formation board. 

(d) A process of making a non-through hole which arrives at a rear face of an one side 
conductive pattern in a place which tears off. irradiates the field side of a possible organic film 
with laser, and performs an electrical link between layers. 

(e) A process of filling up a non-through hole with conductive paste, and making this conductive 

paste into a semi hardened state. _ . l- u x j 

(f) A process of manufacturing an one side conductive pattern formation board which formed a 
conductive pattern of the n-th layer, respectively by repeating a process of (e) from (b) also 
about a conductor layer exceeding the 2nd layer. 

(g) A process of tearing off an organic film from an one side conductive pattern formation board. 

(h) A process of manufacturing a multilayer interconnection board by carrying out alignment of 
the one side conductive pattern formation board filled up with conductive paste obtained from 
(b) at a process of (g). piling it up. carrying out application-of-pressure heating, and uniting with 
the conductive pattern surface of an inner layer circuit board in which a conductive pattern used 
as the 1 st layer was formed. 



[0007]The 4th manufacturing method is a manufacturing method of a multilayer interconnection 
board including the following processes in a manufacturing method of a multilayer 
interconnection board which performs an interlayer connection with conductive paste. 

(a) A process of tearing off on the surface of an insulating adhesive layer and its insulating 
adhesive layer, and providing a possible organic film in an insulating layer surface of one side 
copper clad laminate which provided copper foil used as a conductor layer of the n--th layer in 
one side of an insulating layer. 

(b) A process of manufacturing an one side conductive pattern formation board which formed a 
metallic copper conductive pattern of eye a ** (n-1) layer from the 2nd layer. 

(c) A process of tearing off from the 2nd layer on the surface of an insulating adhesive layer and 
Its insulating adhesive layer to an insulating layer surface of an one side conductive pattern 
formation board of eye a ** (n-1) layer, and providing a possible organic film. 

(d) A process of making copper foil of the n-th layer, and a nonH:hrough hole which arrives at a 
rear face of a metallic copper conductive pattern of eye. a ** (n-1) layer from the 2nd layer in a 
place which tears off, irradiates the field side of a possible organic film with laser, and performs 
an electrical link between layers. 

(e) A process of filling up this non-through hole with conductive paste, and making this 
conductive paste into a semi hardened state. 

(f) A process of tearing off an organic film. 

(g) A process of manufacturing a multilayer substrate by carrying out alignment of an one side 
conductive pattern formation board and one side copper clad laminate of the n-th layer which 
were filled up with conductive paste obtained at copper foil for forming a conductor of the 1st 
layer, and a process from (a) to (f), piling them up, carrying out application-of-pressure heating, 
and unifying. 

(h) A process of forming an outer layer circuit of the 1st layer and the n-th layer, and 
manufacturing a multilayer interconnection board by etching copper foil of the outermost layer. 
[0008]The 5th manufacturing method is a manufacturing method of a multilayer interconnection 
board including the following processes in a manufacturing method of a multilayer 
interconnection board which performs an interlayer connection with conductive paste. 

(a) A process of producing a wiring board in which an inner layer circuit which filled up an 
interlayer connection hole with conductive paste or insulating resin, and formed wiring in both 
sides as a wiring board in which an inner layer circuit was formed was formed, r .^ 

(b) A process of tearing off on the surface of an insulating adhesive layer and its insulating 
adhesive layer, and providing a possible organic film in an insulating layer surface of one side 
copper clad laminate which provided copper foil used as a conductor layer in one side of an 
insulating layer as a substrate for the outermost layers. 

(c) A process of producing an one side conductive pattern formation board in which a metallic 
copper conductive pattern was formed, as a substrate for conductor layers except a substrate 
for the outermost layers, and a wiring board in which an inner layer circuit was formed, tearing 
off on the surface of an insulating adhesive layer and its insulating adhesive layer to the 
Insulating layer surface, and providing a possible organic film. 

(d) A process of making a non-through hole Which arrives at copper foil of a substrate for the 
outermost layers, and a rear face of a metallic copper conductive pattern in a place which tears 
off, irradiates the field side of a possible organic film with laser, and performs an electrical link 

between layers. i . u- 

(e) A process of filling up this non-through hole with ^onductive paste, and making this 
conductive paste into a semi hardened state. 

(f) A process of tearing off an organic film. 

(g) A process of manufacturing a multilayer substrate by carrying out alignment of the substrate 
for the outermost layers, piling it up, carrying out application-of-pressure heating, and uniting 
with an one side conductive pattern formation board produced at a process of (b), (c), (d), (e), 
and (f), and its outside to both sides of a wiring board in which an inner layer circuit was formed. 

(h) A process of etching copper foil of the outermost layer, forming an outer layer circuit, and 
manufacturing a multilayer interconnection board. 



Here, a metallic copper conductive pattern of this invention meant what formed a copper 
conductive pattern in an insulating-layer board eventually with an additive process, formed a 
conductive pattern in one side of an insulating-layer board, and used as an one side conductive 
pattern formation board what was obtained by this. What formed a circuit pattern in copper foil 
of one side copper clad laminate was used as an one side conductive pattern formation board. 

[0009] ^, . 

[Embodiment of the Invention]As for the copper foil used by the one side copper clad laminate 
used by this invention, when the copper foil is a monolayer, it is preferred that it is 9 
micrometers to 70 micrometers. When a line/space forms less than SOmicrometers /very 
detailed wiring of 50 micrometers, the still thinner thing of the thickness of copper foil is 
desirable, and it is preferred to use the composite foil which consists of a reinforcing layer of 3- 
8-micrometer ultra-H:hin copper foil and its ultra-thin copper foil in such a case. After 
application-of-pressure heating lamination, this reinforcing layer is torn off, and exfoliates, or 
etching removes it. There is peelable copper foil (Koga Circuit Foil, trade name) which tears off 
and consists of copper foil of 70-micrometer thickness and 9-micrometer ultra-thin copper foil 
as an example of possible composite foil. By etching, the composite foil (Mitsui Mining & Smelting 
Industry) etc. which composite-ized 5-micrometer ultra-thin copper foil are in aluminium foil as 
what can remove a reinforcing layer, and aluminium foil is removed by etching. Resin, such as 
phenol, epoxy, and polyimide, can be used as insulating-layer resin of one side copper clad 
laminate. This insulating layer is irradiated with laser and the hole for an interlayer connection is 
made. If the inorganic fiber exceeding the diameter of an interlayer connection is contained in 
this insulating layer, since the time which laser beam machining takes becomes long, productivity 
will become remarkably low. Therefore, it is preferred that the inorganic fiber of the length more 
than the diameter of the hole made by laser is not included in this insulating layer. 
[0010] As an insulating adhesive layer, the adhesives or the adhesive film marketed can be used 
as an object for patchboards. As for these, what contains an epoxy resin, polyimide resin, etc. as 
an ingredient is preferred, for example, there is AS-3000 (the Hitachi Chemical Co., Ltd. make, 
trade name) as an epoxy resin system adhesive film which used the with a molecular weights of 
100,000 or more amount epoxy polymer of polymers as the main ingredients. There is GF-3500 
(the Hitachi Chemical Co., Ltd. make, trade name) as an epoxy resin system adhesive film which 
added conversion rubber. As a polyimide resin system adhesive film, there is AS-2500 (the 
r- Hitachi Chemical Co., Ltd. make, trade name). There is-AS-6000 (the Hitachi Chemical Co., Ltd. 
make, trade name) as an epoxy resin system adhesive film in which the diameter distributed in 
resin the fibrous material whose length is about 5 micrometers - ICQ micrometers at 0.1 
micrometer - 6 micrometers. 

[0011]These insulating adhesive layers can apply adhesives and an adhesive film to an insulating 
layer surface, or can also provide them by pasting After applying the varnish which tore 

off and dissolved thermosetting resin etc. in the solvent on the possible organic film, it is 
obtained by drying a part for a solvent. When it does in this way, it can perform more easily 
tearing off on the surface of an insulating adhesive layer and its insulating adhesive layer, and 
providing a possible organic film in an insulating layer surface, and it is preferred. The thickness 
of this insulating adhesive layer is related to the thickness of the conductor layer of an inner 
layer circuit, and it is required from the point of the restoration nature of an inner-layer-circuit- 
conductors layer to be more than inner-layer-circuit-conductors layer thickness at least. When 
inner-layer-circuit-conductors layer thickness is 1 2 micrometers, it is made the thing of the 
thickness of an about 25-micrometer insulating adhesive layer. It can be filled up with at least 
about 10 micrometers of inner-layer-circuit-conductors layers if inneHayer-circuit-conductors 
layer thickness is about 5 micrometers. Generally the range of the thickness of this insulating 
adhesive layer is 10-500 micrometers. In order to obtain the charge of multilayer board material 
which tore off on the surface of the insulating adhesive layer provided in the insulating layer 
surface of one side copper clad laminate, and its insulating adhesive layer, and provided the 
possible organic film. It is obtained by pasting together what tore off to the insulating layer 
surface of one side copper clad laminate, and applied the insulating adhesive layer to the 
possible organic film. 



[0012][t tears off and a possible organic film needs to be easily processible by the laser used in 
order to make a non-through hole. This point to an organic film is preferred. In applying the 
thermosetting resin etc. which tear off and become a possible organic film with an insulating 
adhesive layer, in order to carry out stoving removal of the part for a solvent after spreading, the 
heat resistance in this cooking temperature is required. As such an organic film, polyethylene 
terephthalate, polypropylene, the Polly 4-methylpentene- 1, polyfluoroethylene, etc. can be used. 
The thickness of these organic films is not less than 5 micrometers, and Its thin thing is 
desirable from a point of laser-beam-machining speed. From a point of handling nature, a certain 
amount of thickness is required. As for such a point to thickness, it is preferred that they are 10 
micrometers - 70 micrometers. This organic film is torn off after carrying out printing restoration 
of the conductive paste at a non-through hole. The restoration to the non-through hole of 
conductive paste has preferred print processes. Conductive paste is applied also to the 
insulating part of the peripheral part of a non-through hole at the time of this printing. It is ^ 
necessary to remove this inconvenient conductive paste, the conductive paste applied in this 
invention — this organic film — tearing off — it removes. 

[0013]Laser is used for puncturing of a non-through hole. As laser, although there are excimer 
laser, carbon dioxide gas laser, etc., points, such as working speed and a conversion cost, to 
carbon dioxide gas laser is preferred. As conductive paste with which a non-through hole is filled 
up, The conductive paste and the thermoplastic conductive paste which similarly mixed 
conductive particles, such as metal particles, a conductive organic matter, and carbon, which 
used together the thermosetting conductive paste or ultraviolet curing nature which mixed 
conductive particles, such as metal particles, a conductive organic matter, and carbon, and 
thermosetting can be used. A non-through hole is filled up with these conductive paste by 
printing etc. It tears off after printing and a possible organic film is removed. As a result, it is as 
thick as the quantity related to the thickness of the organic film, and conductive paste is printed. 
The almost same height as an insulating adhesive layer side of the fill ration of conductive paste 
is desirable. Conductive paste is contracted, when heating removes a part for the solvent in 
conductive paste and it is made a semi hardened state. This shrinkage amount is influenced by 
solvent concentration. Therefore, a desirable fill ration is obtained by optimizing the thickness of 
a film, and the combination for a solvent. 

[0014]As an inner layer circuit board used as a wiring board in which the inner layer circuit used 
by this invention was formed, the one side copper clad laminate of an epoxy resin system, a 
phenol resin system, and a polyimide resin system containing a paper base and a glass base 
material can be used. The double-sided copper clad laminate which consists of these resin and 
substrates can be used. A conductive pattern is formed using both etching, or plating and 
etching using these substrates. What formed the conductive pattern with the additive process 
can be used for the epoxy resin system, phenol resin system, and polyimide resin system board 
containing a paper base and a glass base material. The thing in which the conductive pattern was 
formed on the surfaces, such as a metal substrate and a ceramic substrate, can also be used. In 
the case of the double-sided circuit board by which the inner layer board formed the circuit in 
the both sides, the interiayer connection hole can also use the double-sided circuit board filled 
up with conductive paste or insulating resin. Alignment is performed, application-of-pressure 
heating is carried out, and it is made to unify so that the wiring board which formed the layer 
circuit among these, and the insulating adhesive layer which filled up the non-through hole with 
conductive paste may touch. It is multilayered at the same time the conductive paste and the 
insulating adhesive layer of a semi hardened state carry out adhesion hardening and the 
electrical link between layers is performed at this process. Although it is dependent on the resin 
to be used, generally the ranges of cooking temperature are 160 ** - 280 **. Generally a 
pressure is the range of 5MPa - 50MPa. Then, wiring formation of the surface copper foil is 
carried out by etching. In multilayering on this surface, the conductive paste restoration 
insulating adhesive layer manufactured through the same process is piled up, and it multilayers, 
and multilayers one by one by carrying out wiring formation of the surface copper foil by etching. 

[0015]As an insulating layer used for the one side conductive pattern formation board in which 



the metallic copper conductive pattern was formed to one field of the insulating layer, 
thermosetting resin, such as a phenol resin system, an epoxy resin system, and a polyimide resin 
system, is used. This insulating layer irradiates with laser and makes the hole for an interlayer 
connection. If the inorganic fiber exceeding the diameter of an interlayer connection is contained 
in this insulating layer, since the time which laser beam machining takes becomes long, 
productivity will become remarkably low. Therefore, it is desirable not to include the inorganic 
fiber of the length more than the diameter of the hole made by laser in this insulating layer. A 
metallic copper conductive pattern is formed in this insulating-layer board with an additive 
process, and an one side conductive pattern formation board is manufactured. Or an one side 
conductive pattern formation board is manufactured by etching copper foil of above-mentioned 
one side copper clad laminate. 

[0016]It tears off to the insulating layer surface of this one side conductive pattern formation 
board with an insulating adhesive layer by an above-mentioned method, and a possible organic 
film is provided in it. Next, a non-through hole is made by an above-mentioned method, and an 
organic film is torn off, after being filled up with conductive paste and making this conductive 
paste into a semi hardened state. By an above-mentioned method, alignment of the one side 
conductive pattern formation board with an insulating adhesive layer filled up with conductive 
paste is carried out, and application-of-pressure heating is carried out on condition of and 
it unites with the surface of the wiring board in which the inner layer circuit was formed. Since 
the conductive pattern is already formed by this method, multilayering is performed 
simultaneously with application-of-pressure heating unification. This process is repeated 
successively and it multilayers. Alignment of the one side conductive pattern formation board 
with an insulating adhesive layer filled up with the conductive paste of the 2nd to [ the wiring 
board which formed the inner layer circuit by the above-mentioned method, and ] nH:h layer 
produced by the above-mentioned method is carried out, Total layers can be unified with one 
application-of-pressure heating, and formation and a flow of the conductive pattern of total 
layers can be made to complete simultaneously by unifying on above-mentioned application-of- 
pressure heating conditions. Use copper foil instead of the wiring board in which the inner layer 
circuit was formed, and the conductive pattern formation board obtained from the 2nd layer by 
the above-mentioned method to eye a ** (n-1) layer is used, After unifying total layers with one 
application-of-pressure heating by using above-mentioned one side copper clad laminate for the 
n Jayer eye of the outermost layer, when only an- outer layer forms a conductive^pattern by:::jr.' 
etching, a multilayer interconnection board can also be obtained. 

[0017]Since this method is performing the multilayering laminating process and the interlayer 
connection process simultaneously as described above, the manufacturing process of the 
multilayer interconnection board which was being manufactured through the conventional 
complicated process can simplify it substantially. Since a diameter can process the minute 
diameter of a 0.1 -mm level in order to make a non-through hole with laser, manufacture of a 
high-density multilayer interconnection board is possible. 
[0018] 
[Example] 

(Example 1) As shown in drawing 1 ( 1). 1 8-micrometer copper foil in thickness was made to 
paste together and harden epoxy resin system adhesive film AS-6000 (the Hitachi Chemical Co., 
Ltd. make, trade name) as an insulating layer, and the one side copper clad laminate whose whole 
thickness is 0.1 mm was prepared. Next, as shown in drawing 1 (2). Tear off and as a possible 
organic film. It pasted together so that the field of the insulating adhesive layer of an insulating 
adhesive layer coating film with a thickness of 30 micrometers which carried out coating of AS- 
6000 used as an insulating adhesive layer to the 30-micrometer-thick polyethylene terephthalate 
film, and was made into the semi hardened state might touch the field of the insulating layer of 
one side copper clad laminate, and the charge of multilayer board material was prepared. Next, as 
shown in drawing 1 ( 3). the non-through hole with a diameter of 0.15 mm which irradiates with 
carbon dioxide gas laser the place which performs the electrical link between layers, and reaches 
copper foil was made. Next, as shown in drawing 1 ( 4). copper paste NF-2000 (the Tatsuta 
Electric Wire & Cable Co., Ltd. make, trade name) was printed to the polyethylene terephthalate 



film side, the non-through hole was filled up with copper paste, and it dried for 10 minutes at 150 
**. Next, as shown in drawing 1 ( 5). the polyethylene terephthalate film was torn off. Next, as 
shown in drawing 1 (6). the thickness of copper foil forms a circuit pattern for the glass epoxy 
one side copper clad laminate whose whole thickness is 0.2 mm with an etching method at 18 
micrometers, The charge of multilayer board material which filled up the non-through hole with 
copper paste was laid on top of the surface of the wiring board in which this inner layer circuit 
was formed, for 60 minutes, application-ofniressure heating was carried out, pressure 2.5MPa 
and the temperature of 170 ** produced the multilayer board, and wiring formation of the outside 
copper foil was carried out with the etching method. As shown in Drawing (7), (8), and (9), the 
same process was repeated and the multilayer interconnection board of the 3rd layer, the 4th 
layer, and the 5th layer was manufactured. 

[0019KExample 2) As shown in drawing 2 (1). the 0.1-mm-thick glass epoxy double-sided board 
was prepared. Next, as shown in drawing 2 ( 2). a 0.2-mm through hole was made. Next, as shown 
in drawing 2 (3). 1 2-micrometer-thick copper plating was performed to the whole including the 
through hole, and the through hole was filled up with insulating resin after that Next, the wiring 
board which formed the inner layer circuit by etching as shown in drawing 2 (4) was obtained. 
Next, as shown in drawing 2 (5) and (6), the charge of multilayer board material was produced by 
the same method as Example 1 showed. Next, as shown in drawing 2 (7). alignment of the charge 
of multilayer board material was carried out to the surface of the substrate in which the inner 
layer circuit was formed, it was put on it, for 60 minutes, application-of-pressure heating was 
carried out and pressure 2.5MPa and the temperature of 170 ** produced the multilayer board. 
Next, as shown in drawing 2 (8). the circuit was formed by etching. The multilayer 
interconnection board as shown in (9) of drawing 2 w as manufactured by multilayering through 
the same process as drawing 2 (5). (6), and (7), and etching surface copper foil. 
[0020](Example 3) As shown in drawing 3 (1). 18-micrometer copper foil in thickness was made 
to paste together and harden epoxy resin system adhesive film AS-6000 (the Hitachi Chemical 
Co., Ltd. make, trade name) as an insulating layer, and the one side copper clad laminate whose 
whole thickness is 0.1 mm was prepared. Next, as shown in drawing 3 (2), copper foil was etched 
and the conductive pattern of the 2nd layer was formed. Next, as shown in drawing 3 (3), tear off 
and as a possible organic film to a 50-micrometer-thick polyethylene terephthalate filni. It 
pasted together so that the field of the insulating adhesive layer of an insulating adhesive layer 
coating film with a thickness of 30 micrometers which carried out coating of AS-6000 used as an 
insulating adhesive layer, and was made into the semi hardened state might touch the field of the 
insulating layer of one side copper clad laminate. Next, as shown in drawing 3 (4). the non- 
through hole with a diameter of 0.15 mm which irradiates with carbon dioxide gas laser the place 
which makes connection between layers, and reaches copper foil was made. Next, as shown in 
drawing 3 ( 5). copper paste NF-2000 (the Tatsuta Electric Wire & Cable Co., Ltd. make, trade 
name) was printed to the polyethylene terephthalate film side, the non-through hole was filled up 
with copper paste, and it dried for 10 minutes at 150 **. Next, as shown in drawing 3 (6), the 
polyethylene terephthalate film was torn off. Next, as shown in drawing 3 (7). Carry out alignment 
of the one side wiring formation board which filled up with copper paste the wiring board surface 
in which the circuit pattern was formed in for the glass epoxy one side copper clad laminate 
whose whole thickness is 0.2 mm with the etching method at 18 micrometers, and the thickness 
of copper foil produced the inner strake and formed the inner layer circuit, and Pressure 2.5MPa, 
For 60 minutes, application-of-pressure heating was carried out and the temperature of 170 ** 
produced the 2nd layer conductor layer. Next, as shown' in drawing 3 (8). (9), and (10), by the 
same process as (1) to (6), the copper paste restoration one side wiring formation board of the 
3rd layer, the 4th layer, and the 5th layer was produced, and the multilayer interconnection board 
was manufactured like the process of (7). 

i0021](Example 4) As shown in drawing 4 (1). the 0.1-mm-thick glass epoxy double-sided board 
was prepared. Next, as shown in drawing 4 ( 2). a 0.2-mm through hole was made. Next, as shown 
in drawing 4 (3), 1 2-micrometer-thick copper plating including a through hole was performed, and 
the through hole was filled up with insulating resin. Next, the wiring board which formed the inner 
layer circuit by etching as shown in drawing 4 (4) was produced. Next, as shown in drawing 4 (5) 



and (6), the one side conductive pattern formation board which filled up copper paste with the 
same rnethod as Example 3 showed was produced. Next, as shown in drawing 4 (7), alignment of 
the one side conductive pattern formation board filled up with copper paste was carried out to 
the surface of the wiring board in which the inner layer circuit was formed, it was put on it, for 
60 minutes, application-of-pressure heating was carried out and pressure 2.5MPa and the 
temperature of 170 ** produced the multilayer board. As shown in drawing 4 (8), the multilayer 
interconnection board was manufactured through the same process as drawing 4 (5), (6), and (7). 

[0022](Example 5) As shown in drawing 5 ( 1). 18-miorometer copper foil in thickness was made 
to paste together and harden epoxy resin system adhesive film AS-6000 (the Hitachi Chemical 
Co., Ltd. make, trade name) as an insulating layer, and the one side copper clad laminate whose 
whole thickness is 0.1 mm was prepared. Next, as shown in drawing 5 (2), copper foil was etched 
and the conductive pattern of the 2nd layer was formed. Next, tear off, as shown in drawing 5 
(3), and as a possible organic film to a SO-micrometer-thick polyethylene terephthalate film. It 
pasted together so that the field of the insulating adhesive layer of an insulating adhesive layer 
coating film with a thickness of 30 micrometers which carried out coating of AS-6000 used as an 
insulating adhesive layer, and was made into the semi hardened state might touch the field of the 
insulating layer of one side copper clad laminate. Next, as shown in drawing 5 (4), the non- 
through hole with a diameter of 0.15 mm which irradiates with carbon dioxide gas laser the place 
which performs the electrical link between layers, and reaches copper foil was made. Next, as 
shown in drawing 5 (5). copper paste NF-2000 (the Tatsuta Electric Wire & Cable Co., Ltd. make, 
trade name) was printed to the polyethylene terephthalate film side, the non-through hole was 
filled up with copper paste, and it dried for 10 minutes at 150 **. Next, as shown in dravwTg_L(6). 
the polyethylene terephthalate film was torn off, and the one side conductive pattern formation 
board filled up with copper paste was produced. The one side conductive pattern formation 
board which will be the 3rd layer, the 4th layer, and the 5th layer as similarly shown in drawing 5 
(9), (8), and (7) was produced. Next, as shown in drawing 5 (1 0). the wiring board in which the 
thickness of copper foil formed the circuit pattern in for the glass epoxy one side copper clad 
laminate whose whole thickness is 0.2 mm with the etching method at 18 micrometers, and 
formed the inner layer circuit was produced. Next, as shown in drawing 5 (11), alignment of the 
one side conductive pattern formation board which filled up with the copper paste of the 2nd to 
r-;5th layer the wiring board surface in which: the inner layer circuit was formed was carriedr'out to 
turn in piles, for 60 minutes, application-of-pressure heating was carried out and pressure 
2.5MPa and the temperature of 170 ** manufactured the multilayer interconnection board. 
[0023](Example 6) As shown in drawing 6 ( 1). 1 8-micrometer copper foil in thickness was made 
to paste together and harden epoxy resin system adhesive film AS-6000 (the Hitachi Chemical 
Co., Ltd. make, trade name) as an insulating layer, and the one side copper clad laminate whose 
whole thickness is 0.1 mm was prepared. Next, as shown in drawing 6 (2), copper foil was etched 
and the conductive pattern of the 2nd layer was formed. Next, tear off, as shown in drawing 6 
(3), and as a possible organic film to a 50-micrometer-thick polyethylene terephthalate film. It 
pasted together so that the field of the insulating adhesive layer of an insulating adhesive layer 
coating film with a thickness of 30 micrometers which carried out coating of AS-6000 as an 
insulating adhesive layer, and was made into the semi hardened state might touch the field of the 
insulating layer of one side copper clad laminate. Next, as shown in drawing 6 (4), the non- 
through hole with a diameter of 0.15 mm which irradiates with carbon dioxide gas laser the place 
which performs the electrical link between layers, and reaches copper foil was made. Next, as 
shown in drawing 6 ( 5). copper paste NF-2000 (the Tatsuta Electric Wire & Cable Co., Ltd. make, 
trade name) was printed to the polyethylene terephthalate film side, the non-through hole was 
filled up with copper paste, and it dried for 10 minutes at 150 **. Next, as shown in drawing 6 ( 6). 
the polyethylene terephthalate film was torn off, and the one side conductive pattern formation 
board filled up with the copper paste of the 2nd layer was produced. Similarly, as shown in 
drawing 6 ( 8). the one side conductive pattern formation board filled up with the copper, paste of 
the 3rd layer was produced. As shown in drawing 6 (7). the charge of multilayer board material 
filled up with the copper paste of the 4th layer was produced by the same process as (5) from 



drawing 1 (1) of Example 1. Next, as 18-micrometer copper foil in tliickness is prepared as shown 
in drawing 6 (9). and shown in drawing 6 ( 10). Alignment of the charge of multilayer board 
material filled up with copper foil of the 1st layer, the one side conductive pattern formation 
board filled up with the copper paste of the 2nd layer and the 3rd layer, and the copper paste of 
the 4th layer was carried out to turn in piles, and pressure 2.5MPa and the temperature of 1 70 
** produced the multilayer board which carried out application-of-pressure heating and was 
unified for 60 minutes. Next, as shown in drawing 6 ( 11). with the etching method, wiring of the 
outermost layer was formed and the multilayer interconnection board was manufactured 
[0024] 

[Effect of the Invention]As explained above, manufacture of the multilayer interconnection board 
in which the densification of wiring is possible is attained at a simple process by this invention. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]( 1) - (9) is a sectional view of the substrate in which one example of the 
manufacturing method of the multilayer interconnection board of this invention is shown. 
[Drawing 23 (1) - (9) is a sectional view of the substrate in which one example of the 
manufacturing method of the multilayer interconnection board of this invention is shown. 
[Drawing 3]( 1) - (10) is a sectional view of the substrate in which one example of the 
manufacturing method of the multilayer interconnection board of this invention is shown. 
[Drawing 4]( 1) - (8) is a sectional view of the substrate in which one example of the 
manufacturing method of the multilayer interconnection board of this invention is shown. 
[Drawing 5] (1) - (11) is a sectional view of the substrate in which one example of the 
manufacturing method of the multilayer interconnection board of this invention is shown. 
[Drawing 6] (1) - (11) is a sectional view of the substrate in which one example of the 
manufacturing method of the multilayer interconnection board of this invention is shown. 
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( f ) mmmmmitzmmmimmiiz {ex^x 

mxnfzmm'it^-^ v ^^mLfz^^mmw^-^^'-yM 
^mw.<omi^j'^i^-ym\mz^j:& i o i^zm.-^h'ti 

( g ) W,zmitfh^\,Z {a)t>^ {f) tX'CDX 

mmmixmmmmmmthxm. 

b mmbt^mmmmmi&ijmx-hh « 

(a) mim^b^j:tmnf^'^i^-ym^itzmm^ 
mmm-r^xm. 

(b) mmmco-'ifmizm2mEcomi^^'^^'-y^B 
& bfzmmw^ ^^-yfmmmm.thxm. 

( c ) mmw^-^i^-ymmw^^omimmmiizmm 
mMmt ^c^mm.immm<Dmm^zmmt^i^m 

( d ) 3mwi'^mmmy^)^j^<7ymmiz]y—fi 
miaix. mmcomm'jmm^'ffdmfMz. mmi^^-^ 
^-ycom^izmmtmmm'r^^hiftxm, 

tt^-x b ^mmm'^zt^xm, 
{f)m2mB^mimi>^mi<z-^\^xi:, {h)t>i^ 

(e) coxnmmi-^bi^zx'o. mnmEcomw^-^ 
i^-y^^ti^tim^Ltzmmi^-^^-ymmm^ 
wm-ixm. 

(g) mmi^-^^-ym&mmt^^^my^)VA^^\ 

mwtxm. 

(h) miMUb^j::bmw^'^^'~yiBmtfzfimm^ 

Ui^i^'^^-y^Ml'Z ( b ) ( g ) (7)XmX'%i-z 

h ^mn Lfz^immi^^'^^-ymfmu't 
im-^h-t ixmh. M&nm Lx-i^it't?> ^ b 
^)mmBmimM-thxm. 
[ 0 0 0 7 ] 114 (o^^tt, ^mtt'^-x hx-mm^ 
mt:nommm(^wmifmi>zt5\^x. inTcoxm 
^tizb mmb-rhmmnmcommijmxhi . 
( a ) mnmBcomi^mbti:mm^mmmco^mi,zm 



ntzmmmmmmco^mmmm^zmmmmm b ^ 
mmmmmmcommi^z^ i # m-¥ L^tg^ff«7 ^ )u 
j^trm'T^xm. 

(b) m2Jia;6^^>^ (n-l ) Jia(O^J^^#:A°^ 

(c ) m2l@/&><i>m (n-l ) )iS(On-ffi##:^^°^- 

mux. mmc^nmm^mindm^z. mnmm 
mmbm2mm^^m ( n-i ) Mm^mmmi^^-^^ 
-y<ommi>z%^mtmnM'r:^m^xn, 

( e ) ;icotmm:r:izmm&.^~-^ v t^^mtx. z<d 
^mtt'^-x h i^mimm^z-thxn. 

( f ) ^my )VM.t^mmtxn, 

A> (f ) ^•ccoIgT'^l3t#«e^-x^sr^«t5tJt 

^zii^xmmmmm-hxu. 
■thxu, 

[ 0 0 0 8 ] ^ 5 ^mwMi. ^mtt'^-x hT-jirsitf 
m^no^mmm.<^^-^'mzii\^x. mrcoxsgr 

(a) nmrnmrni^LfzwrnMUbLx. mfmrn-K 
M^ffM t /::i*iJiiiii?& LtzmmL^m:^hx 

( b ) mmmmib lx. mwrnb-^^mmtrnm 

cr,)^m\z%mfzmm^mmmmmmm^zim'm^ 
mmm b ^ <Dm^mmmm<mm^z3 1 s mmts: 
^my^JvA-ktmtxu, 

( c ) m^mmm.bnmmmmm.tzwm^'^^ 
<wmmmibLx. ^mmw^-^-^-y^m^Ltz 
y^wm^f-^^-y'Bik'm.^^^i^ ^(^mmmm^z 
m^^mm b ^^'m.mmmm<r>mm^z^\^ §w 

( d ) mmifL^m^j:^my^)Vj>.(mmi.zV'-fk 
m^Lx. mm(7)mmmmmom\z. m.mm& 
m.<^mmb^mmwn^-y(^mm^zwmthimm. 

f^^m^xn. 

( e ) ,1 aitmm.'ji\<zm9&^-^ v ^^m ix. zco 
#«tt^-x h t:^imMi,zthxm. 

( f ) ^my^ )i^j^^3mwtxm. 

( g ) mmmmib itzmmmucomm^z . ( b ) 
(c) (d) (e) { f ) coxuximttzmmi^^-^ 



(5) 
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(h) mnrnmnm^^^^vi-y^r-ix^mmmm^i 

TT^T-^ymxMmm^zmcomi^^'^^-y^^MUz 
ico^swt. mmmmm(o^mi>zmi^j'^^~yt:mf& 
t. MzX'^xn^tifzhcDt:mmi^'<^-ym^ 
m.t ifz, tfz. mmmmmmmiizm^^'^i^- 
ymmuzi>(r>i>^mmi^^'^is^-ym^(mit uz, 

[0009] 

mmcommmm] ^wnxmrnt^i^mmmMm 
xmtmfm. ^comB-fy^mco^-^iizit^ 9um 

-Xif 5 0 /X m/ 5 0 m*JSoSftT WSrlB^Srff^ 

m-h%-^^z\i. mtmw-^iimzm^^h<^timt. l 

v\ zmmimmmmmmz. mmwixmm 
vnmfj:m^mm\t lx. iqu mw-^a^mmb 9 jx 

mmwm<^m^mmmt\^x\t. 7xy~;i/. x;jfdf 
i^. rs^}^^Ymmmmifimx'^h. ^<mm\iz 

\tv~^^:mLxmmm,(ofz^(^'K^mh . mm 
mmcouwkmi mmmm^^<^wm\<zttfix 

[0010] mmmmmmtLxmmmmt ix^ 
m^tix^^^mmihi^^iumy ^ Ji^j^ti^mmx-B 

LTAS-3 0 0 0 (Bi-fbfiU^ 

(ft) m. ffip°n^) ^^hi. tfz^ ^^dM.^m\iLtz 

^fVJ^bLXliAS-25 0 0 (BiLimTM 

tm5txm'-'\oofx m<7ymmi>m'^Wim^\iz 
'±tz:t.r^^ i^mm^m^y ^jvj^tLXAs-b 

0 0 0 ( B±mjM m)m. m^^^) t^ht. 

[0011] z.iih<^m^'&^wm\i.. mmm^m 



y ^ )Vj^-kmmm^mzmMLfz ^om^t zt^zx-^x 
m^h:ibi,x%t. tfz.mt mif L-^m^my ^ 
)vj^±xzmm. ^immm-^mimm uzv~ 
x^^ty^f^. m^'n^wm-hMz^-iX^hti 

h . cicoct d ^z^hh^mm^^iz^mmmmb -e 
oi^mimm(^mmiz^ i % mm^£-^my ^ jv 

i. wrh zbt^x Kim^i'zx^ xMt L\\ zcowm 

1t^^'JlOi#§{il*lJlIlIS§c7)##:lcOJ?§ t mi^ IX 

mm^i^m(om-^iix±x'h^::t^^<mxhi. m 

mm^i^Mcom-^ tin 2 JUL mcoi^^izn 2 5 JUL mmm<^ 
'^mmmM<7)m-^coi:>co{z^h. \^mM^^i^Mco 
m^:ti^5M mmmxhtiii. 1 0 u mm&x 1) mmm 
mm^:^mt^ i b i)^x^ h « -m,z\%z(niimm 

mWM<nM- ^ttlO-SOO/zm iOKHT-fc h . frHIM 

^mmw,<^^mmM\zm'^fzmwmm\m b 
wmmnm(nmm\zm^ mi?\.'^wj:-^my a ^ 
m'ffzmwmm^'iWzxt. fm^mmmnm. 
m^w,z^\%mif\jnm:-w^y a )^Mzw^i&mm 

m^W\.fz\><^-km^h'±hZb\,zX-iX%^t. 

[0012] ^\%MW\j^m:-%myA}\'Ut. ^w® 

•K^mh fz>h\,z%\^ h V-^X^^^zmx% hZb 

i^-smxhh. z<^ms'h-^yAi\^-t^ifWMxhh. 

m% %m\.^m:-^myA ivuz^mmnm bt^h 
mmwMim'^^M'fh%-^\z\i.. mmuz:myjf^ 
imm>mk^-thtz^ \z . ^ (mwm,x<^w^ii^'& 
wchh. z.(r>^oti:-mc7MVJ>.b\.x\t. ^uxf- 

Uyr-Uy^U-h. ;t;°U7°Pt°l/y. ;KU-4-;^f- 
jv^y^y- K 7 yit:r,i-]yymmm-^ h o 

zti^mmy 4 )Vj^<^m\i5 }jim\:xi.xh^ . 

3&»^J?§tt. 1 0^cm~7 0/>tmT-S>|.C:h*Wt t 

my )Vj^(^^\%mifuzi:.'oxmi:^t . 
[0013] imm'K<ryRm\,z\,t. v-fkmm 

l>, V~^bLX\±. x^i/-7i/-if\ ^T^^'xi^-if 

■f^mt t\^i,coxhh. immf^^z-^Mt t mw^^ 
~xvbLx\i. ^wm-. m%mmm. A-Tf^ym 
mw&m-^mx Ltzm.m.mw&r^-y^ vhh 
\ ^Mmmmm. b mmimmm t fc^ms^-x 
nt<^mm-. «m*». ^-;i^>^^o#« 



(6) 
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t Mz^imm^z LtzM^ . #«tt^-x h \twm- 
^(ow^m.\i:mfm.^z-&^^tih. uztt^-^x. 

[0014] ifWRxmtmmmmm^uzm^ 

§ s „ * ?t . ^a*^^^: 9 5 7 ^ mM.^cr>mmiizmi^ 
mm^z\BmBfiiUznmm^mL(om^i,zii. mwi^ 

mcornvB^-^ h tmmmmmmtf^immitixm 

i&mtmtmuzm-t^tK -matieo^C'- 

2 8 0 'CCDmmX'h l. . BJ: li-m^Z 5MPa-50M 

X':>xmmm-t. mi>z:i<7)mmi,z^mi\:tii^^iz 
mmmm^Mis^^h^x ^mitt. mmcomm x -y 

[0015] les^lc7)-:^coffi^;:^EIM^^*^^°^-^* 

-^t:mtxmmmm(otiib(r>fzt:hi'rt. mmim 

coun^miimmwrnt^^iommm^z-^tfixx-^^ 
t . u-^umzmtmmt^^K ^j:ifz^i^z±mm^ 

tL^\ :L<7)imMmm^zTT ^ r ^ ymx^wmmi^ 
j^^'-y^mj^ix}immi^^'^^-ynMmm^:mmt 
t.tz\i±Mmmmmmmm.(^mm:L-y^y^'t 



t::h\zi: -.xi^mmw^'^^-y'Bi^mLwm-h. 

[0016] ^:c0frffl^#:^^°^'-y?Bfi^S«^0l6S^l^ 

m^zm<^iimxmmmmmm mif t^t^*^ 
m7^)VJ^^WL»h, mzmfTy-mx-^mmn^h 

MnB.'<^-:^v'^%mLxzmm!&^~^vk^ 
■mcwzLfzm. ^m74}VJ^-^mmm. mco 
imx'nmn^immLfzmm.mu<^mm\z^ mwsi^ 
'-xYi%mLfzM^mmmmm<^^mM^^-^9'- 
ymmmi^m.-^h^L. ±M<m^x:MwmLx 
-^itth , ^(rfismxumz^w^-^^-ymm^fi 
x\^h<^x\ m±n^-Mth nn\<zm\tmihfi 

fz!^mm'mmm <^fymw^> -^^ - yiemwm^ 
m.^h'^L. iMm&im^frx-'mtth^)^\zi. 

%fz. nimm:mm.f<i'^^mmi'o\zmk'§. 

fflL. w,2mm^^% (n-i ) m^tx\tm<r)-H'& 

mmz±M(ommmmsmmmth ^ t i,zx-yx± 

i^x-mii^^'^^-y^mm-^z.tiizX'^x. ^ms^^ 

mi^bi^x-^h. 

[0017] ^if'm±. ±$ibfzx 0 ^mimmx 
mtmmmmxMmm^zm-ox\^^(7)x\ mm 
mj:xmt:Bxmmix\ ^rzmwmmmmMti^± 
m^zmitx--^^. tfz. v-^i^z^-ixn-WMn-kh 

t(r)xmmw.(^^mmm<^mm^mxh h , 

[0018] 

[ii»j] 

mimn )mi ( i ) t^s^-ti at:, § i s^cmipi 
mmmt hx:!^'!\-°^'ymmmmy ^ ;i^aa s- 

6 0 00 (») ffiia^) ^m^h 

^m^lLJt, <Xt:01 (2) \,Z^-ti.0\,Z. ^\%mifiL 

^m^£-^y < )VM.bLXm3 0 p.mCO^s^):x.^Vy 

Tvy9v~Yy4 jvuzmmmmmm t ^i. a s- 

6 0 0 0 ^mjiL^mim^z ltzm^ 3q^ mcoigg 

^m.mwi<7)mf.m<m hm-tko \z^ o ^h^mm. 

com^S^ttM^ =5: 0 mzmk:^':^ 1/— if' SrMIt tT 

w<zm 1(4) fcs^-r J: a t^. m^-x h n f-2 o o 

0 (^*) ffip°p^) ^^fUx^i^yrl^ 

7 ^ Ix- b 7 ;WAffitcEPSiJ LX^mM'K'^zm^-^ V 

1 5orfi oijWJiUcw^t^lili 



(7) 
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(5) lcSK-rJ:d(:*.°Uxf-i^yrl^7^l/-h7-f;l/ 

j>~i3\mwifz. mzmi (6) t^^-riat. mm 

■ItT. E:']2. 5MPa. ^aSl 7 0°C. 6 0^^^. JP 
T-SdUffMLfCo mzm ( 7 ) ( 8 ) ( 9 ) t^t" i d 

[0 0 19] (^»j2) 02 ( 1 ) tcs^-riotc, 

^zm2 (2) ^c^^-rj;atco.2mmc7)sa;?^^s>}t 
fc. mzm2 (3) ts^tioic. 

w§^?E*iuco mzm2 (4) tz^-rj:ot3x-y^ 

02(5) }5XU ( 6 ) IZ^tX 0 fc. 1 TS^ t 

fzco t nm^j:m'c-mmmmt:m ifz . mzm 2 
(7) ^z9ik^tx^izmmmm^^lfzmm^ml,z^ 
MummA^im^h^tixmh. mii 2. 5mp a. 

7 0r. 6 0W^. MS-MmtX^MU^i/mL 

fz. mzm2 (8) ^z^txoi,z3iyi-yyizX'^xm 

mmf^irz.m^z^m2 (5) (6) n) mm<^ 

^zx^.m2co{9) i^zmtxd^j:mmm^:mmh 

fz. ■ 

[0020] (HSfet^ljB) 03 (1) W 

s isummm\z. mmb Lx:^^^^y'm^^mmy 
^;i.AAs-6 0 0 0 ( BMmxm m) msix 

mmmmmm^mLi^. mzms (2) i^z^-ti-o 

t;. iM?ISrx-/^y/fcm2)igc7)^#:^N°i5'-yS:?^ 
)3!cL?t, ?^tcll3 (3) ^l#§iJ*^t^lg 

0 0 0 ^^LT^««tC:L^J¥$ 3 0;t/mCOi^ 

(cH3 (4) ^z^.i-^o^z. JiP^cOti^Sr^T^roW- 

mm:^'^]y'-^^mMLxmmi>zwmt^um. 1 5 

mmtO^^ailJv^^btt/i. »:1-I13 ( 5 ) iZ^-fX o 

l,Z. llSl'^-XbNF-2 00 0 iM) 
mm^) ^;KUxf-l/yf-l/7^l/-b7-^;l/Affit3ep 

mtx^mm.'ri^zm^-:^ v ^ymt. 1 5 o°cx 1 0 
:}j-rai2jiL3t. {Xfc03 (6) t^s^-riai:*?ux^ix 

( 7 ) ^z^-tx 0 \,z. m^mw-'^ti^ 1 8 fjL mx-kwcow 

§ jO^' 0 . 2 m mCT);^; ^ XX*:^ ^-^-ffii^Sia/lMSrX -y 



/SfrfflSS^J^^S^^iiM-^i^-tJ: LT . ffi^ 2 . 5 M P 
a. ^17 ox:. 6 0^^. jDffi&I^t"Clg2iiB# 
#:iiSrfmUc, <XICI13 ( 8 ) ( 9 ) (10) \,Zj^t 
J: at:. ( 1) 5&^^> (6) tPja^Oimci-'T. ^3 

^m&i^m L . ( 7 ) c7)xs nm.i<z t t 
[0021] (^stfij4 ) 04 ( 1) tc^-r i a t:. s 

§*^'0. lmmiO;J?"9XX*r^i/WffiKSrfflEt/io 
t04 (2) tC^-TiotlO. 2mmC7)S:M?X5:fctt 
fc, <Xt-04 ( 3 ) l^z^ti. 0 ^z^ n^fK^^^W^ 1 

2fxm(msb'^%'k'^^\ nm!K\<zmmm^imL 

fz. MzmA (4) ti^-riot^x^y^y^iiJc-^Ti^ 

JlllIS^^^BScL/iiHII^K^ftMt^^o J^t304 (5) 

axu ( 6 ) t:^-rj: mmm3X'^sLfz(7^mm 

^Sr«L/S, JXfc04 (7) t;S^-rj:dl::i*llls]8S^ 

MP a. S-gl 7 0°C. eOi^Pals JnEJDiitT^®^ 
Srf^L^. St-04 ( 8 ) t^^^-ti ■$ 04 ( 5 ) 

( 6 ) ( 7 ) i: mk(^iim:mxmwm.^m^L 

f> 

[0022] (^SfeflJ5 ) 05(1) l,Z^i-Xdl,Z. W- 
S 1 8/xm»?it. M^Si: LTx4^^$/itll^^gf«7 

^;l/.^AS-60 00 (Bi^-fkBTC^ (ffi) S?. ffi^ib 
^) IrliSO-^i^J-tirS^b^^irr^l^lscoJfSA^O. ImmcO 
>T-®li?Sam^PiiUc« <^t:05 (2) t:^tJ:o 
il5irg^x-y^y^-LTm2Jiac7)##:A°^-yS:ff^ 
)tt/i. <Xtc05 (3) ^,z^'ti.o\,z^\mWL^mt£ 
My^)VJ^t tTi?$ 5 0/im<7);i^Uxf-^yr^7 

0 0 tT^5I4MMt: Ifzm^ 3 0^ mCO«ft 

mmu<^imM<^mbm-ti^oi>zm^h-^z. <x 
fc05 (4) iz^-tJaoiz. mm(om%mm^'i7ts:d 
mmi>zmm:^':^]y-^'tm.m Lxmrni^zmmi-mn 

0.1 5mmC0imnfZ^hmz. mzm5 (5) {Z^ 
■tXo^Z^ $|'^-XhNF-20 00 (:?7^«ll 
{m)m. M^^) S:^Ux^py-rP7^1/-h7^ 

)UJ>mi,zmi Lx^mM'riizm^-^ hi^mi. 15 
o'cx'io^mm^ifz. mzms (6) i^z^txoi^z 

;KUxf-l/>-Tl/7^'P-b7-f;PAlr§li:iiJ/5)^"t. ii 

'^-x h ifz)^mmi>^^'^^-yB^m^im t 
fz. nmiiZbxms (9) (8) (7) t^^-tiatcsi 

31S. m4l@. m5;i@i:^^l.frffi##:^^°^->'ff^ 
J^t05 (10) l^z^^-tXdiZ. . 
li?S<^ff§/()n 8/imT-^#:cOJ?§;^^'0. 2mmc7)75?7 



(8) 
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mzm5 (11) ti^-Tiotc. mmmmf^ifzm 

-lirt. JE:'32.5MPa. ?aS17 0'C. 6 0^^. in 

Emm ixmnmmmm uz . 
[0 0 23] {mmm6)m6 ii) i,z^-txdi,z. m 
s 1 summmiz^ wmmt tTx*.°^i/ffifigmjg«7 
^/ki.As-6 00 0 {B±i\:MiM m m. 

mmw^muimmifz. mzme (2) iz^-rxo 

i,Z. i|iIrl^X-yf■y^?•'tTlg2iiacO#^*:^^°^->'S^?F^ 
fi^ t . <!Km 6(3) ii^-r J; d tc^l S t^tg'Sr 
^7 ^/l^Ai: LTiPS 5 0 jum(7);KUX'^Wyr^7 

^i^-hy^j]^Mz^ immmmm tixAs-eo 
0 0 ^mxix^mitwz Lfzm^ sou mcomm^ 

MMU<y%mm<mtmth^^\,zW)'^h^z. <x 
(31116 (4) \!z^^ii^\z. m^m^mm^fsti:^ 

nimzmki^y^^-^^^M \^xm%.\z%mfhmm. 

0. 1 5mmc7)^^Mji:^^S>{t/i« J^t3!2l6 ( 5 ) 
•fi.0\Z^ ||5|^-XbNF-2G0 0 {^V^W^ 
(M) mrSt^) 2:;KUxf-lxyrl/7^1^-h:7>f 

orr- 1 o^w^it/i, \nzm^ ( 6 ) ci^i-i a 

;KUX^l/yrl/7^1/-b7^/l/AS:eiSiIJ*^"L. 1^ 
2l@c^lI«I'^-X b ^5E«b^^frffl##:^^°^-^Ji^JJ^S 
«^S:#«t^, |S|«(3tTs 06 (8) \,Zl^^o\,Z^ 
m3Jla^OiM'<-X^^5E«tfc;t®^#^^°^-^?^^ 



»K^fmt/t. 06 (7) fc^-rj:a(c. ■mm\<^ 
HI (1) *^A> (5) ^iRi«oim:i':'-c. m4;i@ 

06(9) fc^^-TJ; 0 t:J¥§ 1 8/xmfflriS:^Pffit. 0 

6(10) tcs^-riatc. ^iJiBc7)fl?mi:^2Jias 

^ 3 Ji g offii^-x h &?tti Uz^mw^) N° ^ - ^?^Jt 

im{zWUX{m^h^\^. jE^3 2.5MPa. S>^1 

7 0°a 6 0^r^. jnffiJniiL.-c-*'fl:U^#Ji^&# 
St^, <Xt-06 (11) tcs^-t J: 0 x«yf-y/^ 

[0024] 

[^Bjco^^m] m}.zmm.tzi. a t;. *^B3t j; o . 

immztiih. 

[01 ] ( 1 ) ~ ( 9 ) {i. im9i<y>^wmmim. 

[02 ] ( 1 ) ~ ( 9 ) {i. *^BH^^^1S«C0S^^ 

[03 ] ( 1 ) - ( 1 0 ) ji. i^%^f^mmmmM 

[04 ] ( 1 ) ~ ( 8 ) {i. *l&B^co^iiiEi^«^<^$^ 

:r&to-iiJSfij^*-r*«oifTM0T* 1) « 

[05 ] ( 1 ) ~ ( 1 1 ) {4. *^BJ^D^Jl@dll^^O^ 
}i^^cO-^«^SKtS^cOiTB0t-fc^ . 
[06 ] ( 1 ) ~ ( 1 1 ) {i. ifWm^M^WM 



(9) 
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[03] 
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'"'^^Sf^^^^ ^^^^ 



(8) 




(9) 




(10) 




(13) 



#IH¥9-2 7 5 27 3 



[05] 
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{12) wm a2mmm 4^ mc 
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